S2
The first step involves the synthesis of the catalyst precursor which has been described in the section given below and is the same for all the catalysts, i.e., MoCot, MoCot1, MoCot2 Mo 2 C and Mo 2 N. But the second step is different for corresponding catalysts:
First
Step: For the precursor, typically a solution containing 2.5 mL ammonium hydroxide (25%) was formed by adding 0.01 mol of hexamethylenetetramine (HMT) and 0.001 mol of ammonium molybdate tetrahydrate (NH 4 ) 6 Mo 7 O 24 .4H 2 O) into it and then stirred for 2hr at room temperature till it becomes transparent. The finely chopped cotton 1 g was dipped and soaked into the solution and the obtain cotton soaked material hydrothermal heated at 100°C for 12 h in the oven. After that, the product was vacuum dried in the oven for 6hr at 100°C to yield a greenishwhite mass.
Second step:
The calcination of the respective catalyst-precursors was carried out in such a way that it yields the desired products. The reaction parameters were manipulated in the following manner: 
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Note: The heating rate in all the synthesis process was 7 0 C/min, and the post-reaction cooling was done in an argon environment with a gas flow of 30 mL/min.
S2. Rietveld analysis and refinement parameters of MoCot1 and MoCot2
catalysts. 
S3.1. BET analysis of MoCot catalyst
The catalyst was degassed at temperature 200 0 C for 6hr before BET analysis. 
S4. Electrochemical measurements

S4.1. General methodology of electrode fabrication.
The catalyst ink was prepared by dispersing 5 mg of electrocatalyst powder into 500 µL of dimethylformamide containing 5 µL of 5 wt% Nafion and keeping it for 120 min under ultrasonication to form a homogeneous suspension.
Initially, the glassy carbon electrode was polished with alumina powder (0.5-micron size) and used as a working electrode. A well-dispersed ink of 5 µL was coated onto the surface of a working electrode (GCE, 3 mm in diameters) by means of the drop-casting method and dried under vacuum. The electrochemical measurements were recorded in argon saturated 0.5 M H 2 SO 4 solution at a scan rate of 5 mVs -1 . The commercially available Pt/C (20wt %) catalyst was also tested under similar conditions. Electrochemical stability tests were conducted up to 3000 LSV cycles in the same potential range as above but at a faster scan rate of 8 mV sec -1 .
S8 S4.2. Linear sweep voltammetry (LSV) measurements of all the catalysts
A comparative study of the LSV measurements was done as follows: 
S6. XPS fitting parameters
